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Materials used for energy storage and 
production systems often possess guest-
host architectures that enable guest 
cations to be inserted and transported in 
pathways present in the host structure. 
We are investigating a series of 
materials known as beta-gallia rutile 
intergrowths.  These materials possess 
hexagonally-shaped one-dimensional 
tunnels that provide pathways for 
transporting small-to-medium sized 
cations like lithium, sodium, and 
potassium.  The graphic on the right 
shows a crystal structure model of one 
of the intergrowths and how its lattice 
energy changes with inclusion of 
different types of cations.   
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Above:  Undergraduate Laura Mirabito and 
graduate student Andrea Jaromin are showing 
the PI some of their X-ray diffraction results.

Left:  Graduate student Nathan Empie is 
showing undergraduate Laura Mirabito how 
to operate one of the electrical-measurement 
systems developed for this project.


